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:54> SEMICONDUCTOR LASER. SEMiCOHDUCTOR DEVICE AND PRODUCTION METHOD THEREFOR 

PROBLEM TO BE SOLVED: To provide a semiconductor laser, a 
^emicorductcr device and a coduction method tberefor, with whbh a 

disbcat'C" ds'^sty '$ *-ea'.ce'J and tre cha>=5^t«.=r stcs of t^e devioe can 
b© smprovea, 

SOLUTION A sem contsucto" laye" 2C composeo a n.tndf^ III-Y 
compound semiconductor is laminated on a substrate 1 1 composed of 
n-type GaN. On tlie substrate 11, a projecting species cr/stai part 11a 
Is formed and a growtii suppressing iayer 12 having an opening is 
provided corresponding to the species crystal part 11a. The 
sertiiconducto?- layer 20 is grown on the basis of the species crysta! part 
11a noo ihe 'yte^;' r"ow=ns: a^aa of =ow d'slocaticr density WHen the 
curres-t H'^ nSrsn of .Jsf -.^n^- ve ia/er 24 iS prov dcd cO'r^jsoond'ng to 
this lateral grow!!-^^ ei'-oa, iSgnt es^ission efficiency car! bt. i'ssproved. 
Further, when the grov^th suppressing layer 12 has an ability for 
reffecting or absorbing %ht generated on tlie semiconductor layer 20, 
the entrance of light leaked from the side of the substrate 1 1 or stray 
%ht can be prevented and the generation of noise can be suppressed^ 
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* NOTICES * 

m and IHPIT are not responsiblo for any 
damages caused by ths ass of this translation. 

1. This Qccu-oent f-as b^en translated by computer. So the translation niay not rsltect the original preekely. 

2. -*-»=^¥ in^ word which can not fas translated. 
3Jn the drawings, any words are not translated 



CLAIMS ^ .. ... 

[Giainvvs)] 

"ClaiiT MA semlcondJCTO'- la^er corrpHsing; 

A si^bstrare wn-ch consist? cf a narlde sy^em IH-V 'allocs compound, and has a >f-*-like sesd orx'stai section. 
A v^emioonductor layer whsch consisted of a nitride system group III~Y semiconduoter, grew on the oas^s of sasd 
seed crystal section, and was laminated by said substrate. _ 
A ,growth deterrence layer which is provided between said substrate and said sen^iconductor layer, and has an 
opening COP esDondirg to sad seed cr^'sta? section 

:Ciaim 2 'The semiconductor laser according to ciaim 1 hasHng a gap between said semiconductor layer md said 
growth deterrence layer. 



vvi-i:ch r«,tlects or alxu>?bs isg^t ger-sorated sa!d sen.iaohduc'OJ layer, 

[C=3;rr 4:T-S4,^ <:er^rcO'^0uct.csr 'asar according to ciaim 1, wherein said active isyer ha^; a cu-rent h-^sclion region 
where current is poured in cosrsspondini to said transverse dirsction growing rogion snrJuding a trsnsverse 
d!''ect;or5 growing region formed by said semiconductor layer s having an sctsve layer, and growing up In the 
dinereni dsreoio: ■ frorrs a i^ssT^inathg dlrectbrs of said semicor^dictor layer 

rOiair^-s 5lTh<=; c^srf^icu'nouctor iase'- according to clalrr) 4 characterized by said :v::tjve laysr having a current 
injection region snx^ng saki transverse direction growing regions corresponding to s fieid between said seed 
c^ysrsi ;^ection and said nieeting part including a meeting part formed when said sanii conductor ^ayer grew in the 
dirfe^-snt dn^^cticn, f^crr-, a laminating direction of said semiconductor layer. 
LGIain> 6lA semiconductor devise compHsIng: 

A substrate which consists of a nitride system Sl-V feiiows compound, and has a **Hike seed crystal secfeon, 
A serr^lconductor laysr which consisted of a nitrida system group OhV se?ni«onducter. grew on the basis of said 
"^"?d cr/stal section, and was iamsnatsd by said substrate, 

A growth dsterrancs i,3yer Vvh;ch is provided between said substrate and said semiconductor layer, and has an 
opening corresponding to sa.d seed crystal section, 

[Glair^^ 7]A manufacturirsg niethod of a semiconductor iaser characterL^sd by comprising tl^s foiiovving. 

A Ofocje^s which makes a suDstrats which consists of a nitride system III-V fellows compound esxr&r-g& a *=-^'-iike 

see-J crysiai s.*"tion, and iire fc-nisd in it 

A orocsss of for ming on .5 fK,bstrate 3 growth deterrence layer whioh has an opening corresponding to a seed 

A process inro .vinich a scT.iConductor layer which comes from a minds system group IIFV semiconductor on 
the basis of s seed cn,'$tai ssction on a subsL-ate is grown up. 

[Claim Sla current injection region where an active layer Is grown up at least as a semiconductor 

current k nc-nred into an active layer — alienation of a seed crystal section — a mar>ufacturing n-etnoa of t^e 

sen-!-,;;' <:uc;of ;:i?'fir according to dairrs 7 forming corresponding to a field. 

[Clsini ^ialienat'on [ in .' tor ?< cir?ent iniention region where current is poiife<^ into an actis's lay?' s ht^Q 
crysta sectlo^ a-c'u -4- cr r -a? u'aot . - - etrod tl — ^ --'d.c-c^' .-vnooron^ 

tQ claim S forfning vO>reopnno;ng <: . <~t;Vvj.-;;. ihe conSerr^ a :iO;c. 

[Claim IGJA manufacturing method of a semiconductor device characlsnzed by comprising tne fo sc.. ■^■^ 
A proeess whioh makes a substrata which consists of a nitride system IH-V fellows compound estrange a 
seed orvstai section, and are formed in it 

A process of forminp; on a subscrate a groxvth deterrence layer which has an opening corresponding to a seed 
crystal section. ^ 
A process into which a ssmiconduGtor layer which comes from a nitride system group UhV semiconductsr on 
the basis of a seed crystai section on a substrate is grown up. 



[Transiation done.] 
* NOTICES * 

#0 and If^ll sre mt rssponsibls for 
dasjsggs csused by ths use of this trafislatson. 

IThis document has been translated by computer So the translation may not reflect the original preoisely- 
2.**** shows the word which can not be translated, 
S.ln the drawings, any words are not translated. 



DETAILED DESCI^PTION 



[Deteiied Descripuon of the inverition] 
[DOOI] 



frield of the InveruionlThis invention relates to tin; semioopduc-tor iasas- provided with lbs? c-ubstrate which 
consists of a nstrsde system ilhV teilows compound, and the isefrsicorsductor ;aysr which consiscs of a nitride 
syL^t<sr^ group III~V ssivjconducter who rf^ode It grow up on the basis of this substrate. s'T;nVi"vnduct.o>- devices, 
arid those marsufacturirsg methods. 
[00Q2I 

LDesGription of tiie Prior ArtjHitride system groups }\l~V semiconductor, such as GaN. an AiGaN mix crystal, or a 
Galr^N rt^ix orystai, sre the fjemicorsductor frsateriais of direct transition, and they i-iave the feature thst 
fcrbidde-r-band width is coritinuing for I.S eV - 6.2 eV, Therefore, these nitride system groups HhV 
sss-niconduot&r. LuTiinescenos.^ from a visibie region t.o sn uiiravioie- ros-ic^ can be obtained, «nd it is observed as 
s materiai v^'hioh constitiites r.en-sioonductvr iigi'it errsittirsg eienvents. s.;.;ch as a s?;rrs;conduotc-r iaser Uaser 
diod©;LD) or a iighvt amittirig dsode (iight emitting dbde;LED), Since saturation eiectronic spssd and the 
destructive electric field are large, the nifide system ^oup IH-V ^emkor^ducter attracts sttentiort aiso as a 
fTiatenal which constitutes an electronic dsvfce, 

[0003]These oes^-ioonductc-r devices were rnaniifaGtured by Lising v'apor ohsse growth and growing up a nitride 
system group's !I!~V seirnconduc-ter layer conventionally, on the base for growth which corssists of sapphire 
(sipha--aiuminun'5 gO<;) or siiioon carbide (SiO;. Mowever, irf sapphire or silicon carbide, and a nitride system group 
in-V semSconducter, the diffsrsnce of a stacking fault or a coefficsertt of thorjEtjal expansion was large, arsd In 
order to ease distortion in a nltnds system group's Ill-V sembonducter layer, lattice defects, such as a 
s-earrsngement, had occurred. Thus, if a lattice defect occurs, a defective ps.a will be ths center of 
nonlurrsirjescent rooombinetico or current leakage part wiiici^ ;ioes r:ot emit sight even if an electron and sn 
electron hols recombina, and optical or the electrical property of a semiconductor device will be spoiled. 
[0004jThen, in recent years, using the substrate which consists of a nitrids system OHV fellov^'S connpcund is 
exgrnlned. The substrate which consists of this nitride systen^ IH-V fellows compound is manufaotursd by 
dissociating from t^is base for growth, after making it ^ow up on the bas^ for growth whicl-^ consists of sapphire 
str^, for eKampie, Since the problem mentioned above Is solvable if the subsixete which consists of this nitride 
system III-V fellows ccrrpound is used, and the thermal conductivity outstanding compa^-ed with the substrate of 
^5;5Pphirf? can be obtained, the heat generated at the time of a drive can be r,=5diated e^'fsctively and th^.-re is 
Hi^n^o. t*^---.^^*, Si,-5ce an eiectrcd;5 can bs provided in the rear face of a 5--.;b3tr.=ste if an in-^y^irity is addr;d sr;d 
corductivity is given, area of an eiemsnt can be made small and there i:V aKo -isn advariiage that hign oo:;;i:ty 
assembly becomes possible, 
[0005] 

[Problem(s) to be Sdvcd by the InventionlHowever, since the substrate which consists of a nstndo system .ur-v 
fellows cor-^r,\/ r a.v- - i.^c-.s-ed by making it grow up cn the base for gron'th wnich consists of sspphirs 
etc.. for example, there was a problem that dislocation density was as high as 1x10 ^om"-"' " a 'x=0 ^ ''lo-c grcde. 
Therefore, dislocation density wes able to become high also aljout the layer of the nitride system groi^p lil-V 
serniconducter who makes it grow up on a substrate, and an element characteristic was not sti^e to b- -assed 
i^OGOeiThis invention was msde in view of *is problem, and the purpose reduces dislocation density and there is 
in pro-/:dir^g the se.Si:Co.ndjjctor laser which can raise the charactenstio of an element, semiconductor devices, 
and those ry;snufsoturing methods. 
[0007] 

[Means for Solving the ProbiernjA semicorojctj; iassr c^' this invention i,> ch,=!racteri;:.t=d by comDri,^:ng, 
A substrate which consists of a nitride system lll-V fellows compound, and has a t'^-isi^e seed cr/stal section. 
A semiconductor layer which consisted of a nitride system ^oup IH-V semicor;ducter, srrew or: tPto basis of a 
seed crystal section, and was laminated by substrate: 

.A gro\vt^> deterrence layer which is provided between a substrate and a semiconductor layer and has an opening 
corresponding to a ssed crystal s&etlon. 

[0003j,A semiconductor dsvioe of this invention is characterized by co.mprisin,?: 

,A substrate which consists of a nitride system III-V fellows com,pound, and has a ^r-A-lii^e seed crystal sectior;, 
A semiconductor layer which consisted of a nitride system group m-~V semlconduoter, grew on the basis of a 
seed crystal section, and was laminated by substrate, 

A grcvrlh deterrence layer which is provided between a substrate and a semiconductor layer and has an opening 
corresponding to a seed crystal section. 

i"Q009jA arocess which a manufacturing method of a semiconductor laser by this inventicsn makes a substrate 
which consists of a nitride system IlhV fellows compound estrarsge a **-like seed crystal section, and are 



formed, A process of forming on a substrate a growth detorrsrice layer wh;ch has an oponbig corresponding to a 

.,eed crystal sectJon,. and s process into s-vhich a ssn-^Sconduocor layer which coi-oes frori-> =5 rihrkie system group 

Hl~V semiconduoter on th^a basis of a seed crystal section on a substrate is grown up are included. 

[001 OjA process svhich mariufacturing method of a serntconductor device by xhk invaribon frsakes a substrate 

vvhich consists of a nitrida systsm III-V feilows compound estrange a ^"^-Iki; se^c o^ysxal section, and sro 

formed, A process of forming or? a substrate a growth detsn-ence layer which has an oper!ing corrsspondin;^ to a 

seed crystal sectsor;, and a process into ^.vhbh a semiconductor layer which comses from a nitride system group 

ni~V seniioonducter on the basis of a seed crystal section on a substrate is growrt up are Induded 

[001 1 j!n a ssmiconductor laser and a semiconduotor device by this inverstson, sines a sembosiduotar layer is 

growing on the basis of a seed crystal section of a substrate, disbcstlon density of a semiconductor layer is 

radyoed. 

[0012j3n a manufacturing method of a semsconductor laser by this inventich, or a manufaotuHng method of s 
semiconductor device, after estranging to a substrate, forming two or more seed ay&tal sections and forrnsrsg a 
growth deterrence layer which hss an opening corresponding to this seed crystal section, a semiconduotor layer 
grov/a on the basis of a seed crystai section. Therefore, a semiconductor layer with low dislocation density is 

obtained, 
[00133 

[Embodiment of the Irsv&nticn]Hereafter, an embodirnent of the snven^on is described in detasi v/ith reference to 
drawings, 

[OOl43Draw;ng I expresses the section structure of the semiconductor laser as a semiconduotor device 
concerning the 1 embodiment of this Invention, This semiconductor laser is provided with the fcllowing. 
The substrata 1 0 v^iVcb cojisist-s of a nitride system IJl-Vfeilows compound 

The semiconductor layer ;?0 ^vluch consists of a nitride system group lll~V semlconducter laminated at the whois 
surface side of this sudstrate 10, 

A nitride system lO-V fellows compound or the nitride system group III-V semiconduoter refers to at iesst one 
sort In 38 group elsmsnt in the short period type periodic table, the compound of the 58 group elements in the 
short period type periodic table which contains nitrogen at least or the tiding of a compound semiconductor 
here. 

[DOlSlThe thickness (only henceforth thickness) in the laminating direction of the semiconductor iayer 20 Is 250 
mlcron-sete*'. , .;.uH ■ ..^hstrsts 1 1 is constitiJted by n type GaN which added pi|:Gon (Si: as a n type impurity, for 
exaii^ple. T-..- ,^eo,i c-y^ital section I ia is formed -n the -a^ioIb oUffocts 5;-de oi ih.:,- ;.isLstr;5:e i I. For 

exampis this seed crystal section 11a is extended by band-like (in drawing 1, it extends in the verticel direction 
to spaceX i?- esiranged to stripe ^m, and is arranged, [two or mo-e ] The seed crystal section 1 la is fonrsea 
in the {00011 sidsss of the substrate 11. and is extended in the drection shown in outside 1 or outside 2, for 
exait^ole. 
[0016] 

[External Oharacte:'- 1] 

< 1100 > 

[External Gharacter 2] 

< 1120 > 

[DDI flit Is preferred tix^ii it is within the limits of 1.5 micrometers ~ 6 micrgmst^TS, for &^:ampl6. acd if the width 
of on ifUerfoco ■■vith the bi.ffer layer 2\ in the arrangement direction (it is a vertical oirection io ai; i^xtending 
direcricn; or the seed crystal sect:on 11a is within the Hmits of not less than 2 microf>ieters 5 ri-icroTseters or 
less, it is more preferred. It is because It will be easy to produce fluctuation in the crystal axis of th- bi.ifTer iayer 
2 1 if wide [ if width is nssn'ow, at ths time of manufacture, the buffer layer 21 will exfoliate easily, and J. it is 
preferi-i?d that it is not iess than 9 micro.T^eters, for example, and if the clearance of the seed crystal sectioi-5 1 la 
io r^ot ies.^ th.'i'i i 0 rnicrcfruvters. !t is more preferred It is because a process margin will become narrow in the 
case ot -v-iisk .-.llgnment, et". ^^t the time of manufacture and productivity will fall, if clearance is short. The height 
of the seed cvstai section I la Is 1 nucromete>- - 3 ?r:ic'o:-oeters. It 1.^. because it is diificuit to seouio a gso 
bt-twsen the growth deterrer^oe layer 12 and the ser!i;cor;di.ci.cr layer 20 which will be later rnentici-ied if iewer 
than i ■■niaroiTseter, and liie crystal axis of the semiconductor layer 20 will become drfficuit to be asses^bied if 
higher than 3 micrometers, 

[OOlSjBetween the substrate 1 1 and the ssm.iconductor layer 20. the frowth deterrence laysr 12 which has an 
opening co.n^esponding to the seed crystai section 11a is formed, the growth d^tBrrence layer )2 grows up ttiS 
serrsiconductor layer 20 on the basis of liis seed crystal section 1 la of the substrate 1 1 alienation of the 



ssed crystrjs sv;Gt.ior! Ha it. is to keep the semiconductor- igy?;?' 20 f-om growing frorn s tlesd. The grovv'th 
dstsrrence iayer 12 is. constitut.ed by dielsctrsc, tor example, and s-D^JciroaiK-'. It is. constJajt.fed Dy rnonoiayers, 
yuoh as a ssiioa diox-de s'SiOg), Silicon nitHde 'Si^.N^;. .3 titanium dkv<iri.=- (TiO,), or sn aluminum oxide 
(aiynilnumgO,^', or cascade screen or more using two of sorts of these. 

[DDl9jth6 Kro^'vth cupp:-ession layer 12 aiienatlon of the seed cryetal s&;:;1:ion 11 a — it is pi-efer- ed Lhat cover 

the root portion not only along with s field but along with the seed cryBiai sectiors 1 is, a.nd s gap produG^^s 
between ths semiconductor layer 20 s-nd the growth suppression layer 12. It is to prsvent a defect frorx) xhe 
samiconQuotar iaysr 20 go? risGting the substrate 1 1 and occurring, when growing up the semiconductor layer SD 
on the basis of the s^;^3d cr/stsl section Ha As for height h of a star^dup portion in glsgf^msnt with the seed 
crystal section 1 U of the growth deterrs.nce layer 12. it is preferred that it is not iess than 10 nm for example. It 
is because contact with ths semiconductor layer 20 and the growth deterrence layer 12 ca-nnot be eff^^ctlvelv 
prevented in less than 10 nm, 

LC020jAs for the growth deterrence layer 12, it is preferred to have a fiLinc-tion which s-eilects or ab.^^orbs furtrier 
light generated In the semiconductor iayer 20. It Is because it can controf tiiat the stray light reflected within a 
package advances from the substrate 11 side when it can contr'ol that light generated in the se-iniconductor layer 
2D leaks rrom the substrate i I side, and a package etc, are stored and it is used. Such a function is obtained 
even if it constitutes the growth deterrence iayer 12 from material mer-tiorjed above. 

[0021 jThe semiconductor layer 20 is growing on the basis of the seed crystal section : la of the substrate 1 1< 
ar^d the buffer layer 21, the n type clad layer 22, the n type guide layer 23, the aci^vs layer 24. the p type guide 
over 25. the p type c^ad layer 26, and the p side contact layer 27 are lamroated by this order from the substrate 

1 1 side* 

[0022]Thicl^nsss is 0,04 micrometer ar^d the buffer layer 21 is constituted by n type QaM by which silicon was 
added as a n type impunty, for example, this buffer layer 21 — alienation of ths seed crystal section 11s — 
corresponding to a field, it has the transvefse direction growing region grown-up in the different direction from a 
laminating directi-on of the semiconductor layer 20 on the basis of a wail surface of ths seed crystal section 11a. 
Specifloaliy, this transver-se direction growing region is a neid vv'hich has a growth ingredient to s vertical 
direction to a laminatir^g direction of the semiconductor layer 20. 

[0023]As this transverse direction growing region was shown in drawing 2, it is hard to spread penetration^ 
dislocation from the seed crystal section 11a, and dislocation density is low. Thereby: dislocation density of a 

portion corresponding to a transverse direction grov/ing region of below 1x10 ^'ci'n"''- is iov.-, for example also 
about the semiocnductor layer 20 from ths n type dad iayer 22 laminated on the buffer layer 21 to the p side 
contact layer 27. On the other hand, in a field corresponding to the seed crystal section 11a, penetration 
dislocation from the seed crystal section 1 la spreads among the buffer layers 21. This buffer layer 21 has 
the meeting part B formed when the crystals grown-up In the direction of a transverse dlrectbn growing region 
which is mostly different from a laminating direction in the cer^raf part met again, and penetration dislocation 
generated by mee^ng exists \n the meeting part B. This penetration dislocation spreads in many cases to the 
semiconductor layer 20 from the n type clad layer 22 laminated on the buffer layer 21 to the p side contact layer 
27. 

[0Q24]Tl-!ickness is 1 .micrometer and the n type clad iayer 22 is constituted by n type AIGaN mix crystal which 
added silicon as a n type impurity, for example. Thickness is 0.1 micrometer and the n type guide layer 23 is 
constituled by n type QaH which added silicors as a n type impurity^ for example, 

[0025]Thicknes.^ i,^ 30 nm and the active layer 24 has the rnuitiple quar^.tum well structure which laminated 
Ga .IrK_ N (however, 1>~x,>--0) mixed crystal layers from which a prese.ntation differs, for example. This active 
iaysr 16 has a current injection region where current is poured in, and a current Injection regjon functions as a 

luminous region. 

[002e]Thi.:;knes£ is 0,1 mioromater and the o type guide layer 25 is constituted by p typs QaN which added 
magnesium (Mg) as a p type impunty, for example. Thickness is 0.8 micrometer arid the p type clad laye.- 26 is 
constituted by p type AIQaN mix crystai which added magnesium as a p type impurity, for exa.mple. Thicknes's iS 
0.5 micrometer and the p side contact layer 27 is constituted by p type G.aN which added magnesium as a p type 
impurity, for example. A part of p side contact layer 27 and p type clad layer 26 are made into the snaps of a 
thin band (band-like [ vision was perpendicularly extended to space in drav^ing,J ]}.. arsd it oonstitJte.s a current 
strictur'e pa,rt. 

[0D27]This ourronl stricture part i.-; for restricting a current injection region where current is poured into the 
active layer 24, and a portion corresponding to a current str-fcture part sm'es as a current injection region 



element Gharaetersstic and to raise it it is preferred that a current injeGlJon region Uian'^ely, current stncture 
part) is form'sd correopondi- -g tc a transverse direction growing region where disioostson density io'a' iiawever, 
since oenerration di&iocaticn irsfef to drawing 2;- exists in the me&tmg part B of a crystal, st is more desirable 
ir ?. Gurrer;t injectic!!-? regiors is provided corresponding to a field between the seed crvstal section tia and the 
msisti?)g part 8. 

rOG2SlPenstration dislocation M.; is in a terjdency which spreads and &preF.d>5 oniy deitaL , to an arrangernent 
direction rrof^^ the end 0 in an interfecs by the side of the sctsvs layer 24 of the sead crvstsi section > 1a as 
thickness of the setrv conductor iayer 20 becomes thici^. Penetration dislocation is in s tendency .vhioh 
spreads and sprsnsds. oniy deitaL ^ from the meeting part B to an arrangement directioh. Therefore, near ths 
seed crystal section i ia and the i-neeting cart 3 there is a possibility that pene-raticn disicoation and 
may spread. Therefore, in order to ,make lower a poss.ibi!lt.y that penetration disioostion r^l. and U.^ wiil enter a 
lun^inous region and to acquire sufficient elemsnt characteristic. It is prsfeirsd to provide a current injection 
region oorrespor^ding to inside of a field which more ^an deftaL| separated from the snd G In an interface by 
the side of the active layer 24 of the seed crystal section 1 la to an arrangement dirsceon, and more than 
dertaLg separated from the meeting part B to an arrangement direction. 

[0029jlr^c!denta!ly. psnetratior? disbcation U^, spread deltaL| of Mg, and dellaL^ are in thickness arsd 
proportionality of the semiconductor layer 20, for example, alienation of the seed cr/stai sechon Vi e ' - ^he sum 
total of thickness of the bnffer layer 21 in a neld, the n type clad layer 22, the n type fuide ieyor 23, ihs a-::li-ve 
layer 24. ths p typ& Ruice i<5>er 25. the p tyoe cisd iayer 26, and the p side contact icye^- 2? bsinp. made i'-ro t^, 
and. When thickness of a portio.i corresponding to the bc-ffer iayer 21 is made into t^, among tne seed cr/stai 
sections i la spread deiuLj of senetration disiooetion M^, It approximates with dsltaL^ ~ ^^t"^2^ 
spread deitaLj of penetration disbcation is set to deltaLg^^/lO, 

[OOSGlIf distance in an arrangement direction from the end G in an interface by the side of the active layer 24 of 
v^e seed pr^'stal section t la and distance in an arrangement direction ^om the meeting part B form an iry action 
region cosrer-pondic^i ?o irsid-? of a tVj\i whi-h -s both 0,93 rnicronetsrs or more. Since an element chsracteHstic 
c^nb^r. ^ 'h- il. i i<--r . . . ^ 

crystal is comparabis siso about diffusion length under crystal of a nitride system group lll-V semiconductsr who 
IS 0.93 micrometer and uses her§. It is because dislocation, density can be mads iow also about a diffusion regson 
which a minority earner diffuses from a current injection region. IF a luminous region is provided in a fieid whsch 
was separated from the seed crystal section 11a mere than deitaL^ -0.83 (micro.^eter) to an arrangement 
direotion, and was separated from the meeting' part 8 more than deilaLg-*-0.93 (micrometsr) to an arrangement 
direction, and also sine-; d^ciocatSor^ density !n a diffusion re,£ion csn be m,ade iow, it is desirable, 
~003',O" the se- " > . \" « i , -^to^ ,:5\e' 13 which cansists of siiica dioxides (SiO^j, for example 

is formed. Corresponding to the p side contact layer 27, an opening is provided in ti^is insulator iayer sS, and the 
p lateral electrode 14 is formed on ths p side contact iayer 21 The p eiect,»-cde 14 f^as the slructisre 

where oaliadium (Pd), platinum (PtX and goid (Au) were laminated one by cna, for e:<ampie. and is electrically 
connsc^ad wrLh the p side contact layer 27. on the other hand the substrate 11 — on the other hand, ths n 
lateral eiectrode ifi b; forn-isd in a side, i.e., an opposite hand of the semiconductor iayer 20. The n lateral 
electrode 1 5 has ths structure which iamsinated titanium (Ti) and aluminum (aluminum) one by one, for e,'<amp[e, 
and Vv,ss: ailoyed by heat treatment, and is electrically connected with the substrate H. 

[0032]In this semiconductor laser, the side of a couple wiiich courrters for example in tho les^gth dirsction of the 
p side contact Isyer 2? is a resonator edge face, and a reflector slim of a couple Vvhich is not illustrated tc a 
resonator ed;;s: face of this couple is formed, respectively. A reflector film of these couples is adjusted. 
rssDeotively so that one side may serve as low reflectance arsd another side may serve as high reflectance. 
Thereby, light generated in the active layer 24 goes back and forth, is amplified, and emits between reflector 
films of a couple as a iase? beam fr'om a reflector film by the side of low refiectance. 
[GOSSl This semiconductor laser can be manufactured as fciiows, for example, 

f0034']rirst. as shown in drawing 3 (A), the substrate 1 1 y/hich consists of 250"mi,'-.rofr:etsr~'tnick n type GaH is 
p»'epared. Although not sliujitrated. this substrate i i can be formed by separating fron-^ a bass for grvcwth, atter 
--axiW * sro.v >o WO) ^i\&>^e vapo- phase grov^tsi or hahde vapcr rh^se r^wt^' or a base ^n- ^ c^^ 
consisis of sapphire etc. for example. Inciderstally, hydride vapor phase growth is vapor phase growth which a 



hyi-Scie Chydnde'^ cont-ibutes to a reaction or tra-vr-r^ortst o?- o: -v-j^^.i'-Sai ar:d hslido; vapor phase srovvth ;s 
vfiporpha.se growth which hsH-Je -halogenide) co-n-ibLite? to ''-;-,.r,ctiQn or transpo-tstSon of rr^su^na.! gas. 
[0035jSubs*!quently, Oii the substrate i \ (?or exanuAa, fOOOll sides) by the CV'D (Chen-iicai yaporD*!,"0?itk-n) 
method. The ^--asH b/er 31 which corssssts of 0 3 rriicrometsr - 1 micrometer-thick silicon nitride (SigN^) or a 
siiioa dioxide ^S■0^) is tGrrrssd This mask layer 31 is good also as a laminated structure of a silicon nitride fiim 
and a silica dioxide film, for exsmpis. 

[0036lThen, as shown m drawing 3 (B), a pattern of two or more stripe shape ex^andad ir^ th% direction of 
outside 1 which formsd the 2 micrometers ~ S micrometers-thick photoresist film 3£, for e> arnyle was 
mentioned .ibove or outside 2 is formad on the j^^ask layer 31, This photoresist film 52 arsd rrsiu-k saver 31 am for 
etching the sijbstrate i 1 seseotively and formi?>g the seed crystal section 11a. After performing psttsrn 
forrnaliors of the photoresist film 32, as shown In drawing: A(OX wat etching is performsd by using the 
photoreijisc. fiirn 32 as a mask, for example, the mask layer 31 h removed sebotively. The photoresist film 32 is 
removed after it. 

[0037]After refrsovlm the photoresist film 32, as shown in drawing.3.,(DX For example, by a reaotiveHon-etching 
(Reactivelon £tching:RI£) m«thod which used gaseous chlorine (Cl^) for etching gss, the substrate 1 1 is 
s^lectiveiy refTiOV^d using the irsasi'. layer 31. Thereby, the substrate 1 1 ss r^ade to estrange ths =«*-;ike sewd 
crystal ssct=on i ia. and n^ore thar; one formed in it 

[0D38jAfter forrriing the seed crystai section It a, as shown in drawing 4 (A), t^>e rov^th det8.rr8nce layer 12 is 
formed with a OVD method on the substrate 1 1. After forming the growth deterrence iayer 12, as shown in 
dra^Mng. 4JB), the photoresist W\m 33 is applied on iJis substrate 11 , the photoresist film 33 was exposed after it 
and it was showr^ in drawir;g 4 (C) — as — alienation of the .seed cr-ystai section 11a — it leaves s pcrt.ico 
correspondinf; to 3 fi-^kl ,-r.nd \he phot oresist film 33 is removed selectively. Thickness of ths plictorccsi,';:. film 33 
is controlled bv adjusting light volume or exposure time in that case, the surface of the growth deterrence layer 
12 oorrssponding to the sesd crystal section 1 ta is exposed and alienation of the seed crx.'stai section lla ~~ 
it is mads for the photoresist film 33 to remain by thickness of a grade which does not expose ths surface of the 
growth deterrence layer 12 corresponding to a field, for example, thioksiess beiow 1 micrsmeter 
[003S]Aft8r removing the photoresist film 33 seiectlveiy. as shown In drawini.S.CA), perform wet etching by using 
the photoresist rllm 33 as a mask, for example, the growth deteirence layer 12 is removed selsstivsly. and the 
m.'jsi^. layer 31 is removed. Thereby, the growth dete'-rence hy^r 12 is m.ade to correspond to the seed crystai 
\.';cuors 1 la< and an opening is formiod. When fornsing an oparhng, as a >'::Gsum:n of composition also explained, it 
nrexQrr&d that the grc^h deterrence layer !2 leas/es a wrap standup pofiion for a rcot along with the seed 
crystal section 11a. As for thioHness of the photoresist film 33, since the photoresist film 33 is also removed in 
part and thiokness becomes thin in this etching, it is preferred to consider It as sufficient thickness indudinf a 
part to be etched. The photoresist pirn 33 is removed after it, 

[004nlAft.er ren-iovioi- tin> phoio-osisl f^ir!^ 33 as showri in drawing 5 (B). the buffer layer 21 which consists of n 
type GsN on ihe bj^sis of ti-;' seed ci'yf.;!.ai seciiors lla by the MOCVD (Metal Organic Chemissl Vapor 
Deposition) mothod is grown ^jp. At this time, crysUi growth of the buffer layer 21 is carried out frons the upper 
.'5;.;rf;3ce .^nd a wall surface of ti-se seed crv'.=;tai section I la, arid it grows 3ho in the vertical direction to a 
lamlrjsiting direction, if fi,xed time lapse is carried out, the crystals grown-up In the direction whici> is different 
from a iaminating direction from a wall surface will meet, and a grown surface will become flat substantially. 
[0041 ]By this, although penetration disboation (refer to drawmg.2) spreads In a field corresponding to the 
seed crystal section 11a among th© buffer layers 21, Since penetration dislocation from the seed crystal 
section 11a Is crooked in a transverse direction in a portion corresponding to the othef tran&vervs dirostion 
g»-ow rg -e? o t c ^a-o'^ -i-^ zl-j -^ui penetrstio.n dislocation density of the buffer layer 2 i is reduced. 
r0042jWhen grow'ng up :ho buffer laver 21, it ii- preferrsd to miai^e a growth rate into 6 or less micromsiter/h. If it 
is ,made to grow up more auic.kiy ti-ian 6 niicromete.r/'h. fiucluation will becom-e iarg« at a crystai axis of tf;e 
buffer layer 21. arid. It is b^■cause fault that do not take a long time for the crystais grox^vn-iip ir; the different 
direction from a lamiruiUrsg direction on the basis of tlie seed ory-sstai section 1 1a to carr-/ out meeting said, and 
for a grown surface to become flat, or a flat grown surface is not acquired arises. If a growth rate is mads inLo 4 
or less micrometer/h. it is more desirable, and it is still more desirable if It is considered as 2 or more 
microrneter/h. It is because there Is a possibility t^iat the surface may be ruined when smaller than 2 
micrGm8ter,.''h although tluctuatio.n of a c?7sta} axis decreases more and a good crystai is obtained if it carries 
out inh and 4niicrometers /or less, 

[0043] Hers, the growth deterrence layer 12 covers a root p<^ion of the seed cry'Stai section 1 1s, and since it 
has a standup portion in alignment with the seed crystai section I la, ^uctuatiorj is prevented from the buffer 



layer 21 contacting th« f^v^th d^iterrence sava.' '2 and a defect occurring or arising ir is c-ystai axis; in a 
trsrisverse direction rowSrig region. VVher> -r r se?; ir: Ire g-rcvslh deterrence layer l2 and a poruon is not 
crovided, the crystals grown~^ip in the <isff«rent directicn f?-oni a laminating directsor; do nci: meet, but therx> is 
also a possibility that a flat field may not be acquired substantiaiiv'. Aithcugb ro~^^^.^1 from the seed crystal 
section lis may advance to the growth deterrence layer l2 side a little net rather than a ve?-tic3i direction but 
rather than it to a laminating direction, cotita&t with the buffer layer 21 ©nd the gs-owth deterresice layer 12 is 
eiiffeatively prevented by height h of a standup portion of the grovi,th deterrence layer 12 bsing not less than 10 

[0D44jAtter grcv/ir5g i:p L;-=& biittsr Isyer 21. on the bjfrer layer 21, for eya^^r-le by ihe MOCVD n-.etnod. Thc^n 
type clad i?.yer 22 ^A'hich consiscs of a n type .AiOaN n-x crysn.?i t^.e r ivpe suioe layer 23 which consists of n 
type GaN, tiie active layer 24 which consists of a iirsdope-GaInN mix cj->'stai which does r^ot add an isr^puHty', the 
p type gu!d« layer 26 which consists of p type QaN, the p type ciad layer 28 which consists of a p type .AlGaN 
mix crystal. And the p side contact layer 2? which consists of p type GaN is grown up one by ons, 
r0045]When performing MOCVD, as matenal gas of galiium For example, tHmethyigallium (ChU) (3 Qa). As 
material gas of aiuminiim, for sxample, trimethyiafunfilnum (CH3) (galumsnuni). As material gas of indiunv so-^monla 
(NH3) is used as material gas of trimethylindium (CH3) (3 In) and nitrogen, respectively. As matenal gas of 
rrsagnesium, for example, screw = magnesium oyciopenta<li8nyl (GgHg) C^^^g) Is used using a mono silane iSM^) 
matenal gas of siisccn. 

[0046jAner gro'wing the p side cortact layer 2?. as shoo/h i-^ c-av.i- , v ,3 jT^ask \^hicb is not illustrated on the 
p side contact layer 27 is formed, and a part of p side contact layer 2'; p tyce clad layer £6 are selectively 
etched using this mask. Thereby, the upper part and the p side contact layer 2? of the p type cied layer 26 are 
madi^ irito the shape of a thin band, and a current stricture part is formed. 

[004?]that time ~~ a current stricture part — alienation of the seed crystal section l is — It ;s preferred to 
provide corresponding to a ^eld and to form a current injection region of the activs layer 24 corresponding to 
the field. Since penetration dislocation (refer to drawing..^) exists in the meeting part 8 located in the central 
part in an arrangement direction 0^ the seed aystal section Ha. a current stricture part — the seed crystal 
section Ha and Its alienation it is more deslrabU?, if it provides corresponding to a field betvvsen centers tn an 
arrangemerst direction of a fseld and a our.>-ent injection region of the s.::tU-s layer 24 is formed in the field, 
r004S]As .-ner-sticned above, only deita'L , is separated from the cia C - s : i ;!ne^face hy the s^d?. sf the active 
layer 24 of the seed crystal section 1 la, and alienation o*' the seed crystal section 1 la it is more desirable if 
a current iniectloo rsgion of the current stricture part Z4, i,e,, sn active layer, Is provided in a ft&ld which only 
deltaL ^ separated from a center in an arrangement direction of a field, alienation of the end 0 of the seed 
crystal secU^r-^-^ > = an.:i ;h .■.e-»--l "'-v-ta- ^-ertion 1 — from a center in an arrar^gement direction of a fisld. It is 
dssirabie it c-.ier^t sid-tu'C pjrt hrr in field distant 0 93 micrarretss-s c- more respectively, seoarsting 
from the er.d G of the seed crystal section 1 la more than deitaL|-^0.33 (micromster) and alienation of the 
seed crystal .-section 1 la — it is still mors desirable if it is made to form in a field dstant from a center in an 
arrangement direction of a field mors than deltaLg-K).93 (micrometer). 

[0049] After forming a current stricture part, on the p type ciad laye" 26 and t^-^e c side contact layer 2?. the 
insulator layer 13 which consists of s:iica dioxides, for exaropie with vacuu-r. depGsiti;,-r5 s i"o>-med. an openingjs 
provided corresponding to the p side contact layer 21, and the p side contact layer 2/ is exposed on the surface, 
after it a.-^d the substrate : 1 — on the other hand, sequent deposition of titanium and the aluminum is carried 
ouf 10 a side, fnay are alloyed to it, and the n lateral electrode 15 is formed in It Sequent deposition of 
pailadiur-., platirv.^m and the gold h carded out tc the susface o^ tite r- side cor-.taol iaver 2^, and its 
ne-Eiibcrhood, l^or e..<an!pii?, and the p iate>ai el-?ctrode 14 :^ nirrned n them After ^br^-ning cbe r. tvpe el-iolrode 
15 and the p lateral electrode 14, respectively, the substrate 1 1 is prepared in a predetern-uned si^& and a 
reflector film which is not illustrated to a resonator edge face of a couple which counters in the length direction 
of the p side contact layer 27 is formed. Thereby, a semiconductor laser shown in drawing I is completed. 
[OOSOjThia semicorsdiictc'- laser acts as follows. 

[0051]In this seriiconducto^' laser if predetermined voitag^; is impressed between the p lateral eleotrode 14 and 
the n lateral eiectrc-de 15. current will be poured into the active layer 24 sr?d luminescence svill take place by 
eiect'onic-electron hole recombination. It is reflected by reflector film which ss not illustfar.ed ar^d ti^is light gees 
and comes back to the .mearrtims, produces laser osclllatior;, and is ejected outsice as a laser b<^an^ Here, since 
the semiconductor layer 20 grows on the basis of the seed crystal section I la of the SLibstrate I i. dislocation 
density of the semiconductor layer 20 is low. If s current injection region of the active layer 24 is especially 



providsci correspoodsng to s transv^jrse dir&ctjon grov.ins r^=,s:!or-. 'ii^-iocatiOf! derisity of a current injactiors rss^iors 
vvili becorns lower. Tn»ra'?cs'e. degradaiiori of an eiemer:t doi^s 'iOl UsKe C ssce easily and s s-te is extended. 
[0Q52jlf it is ccnstituted so that it may have a fursctJon for v;r;;ch ihe grov.'t.h deterrerice laysr ^2 reflect? or 
abscrbs light gsneratxH? :n th^ semiconductor layer 20 (mainly actlva hsver 24) sea.Kaifft of light by tii^; side or the 
substrats t ' vvii: be evented by the growth detefrence layer 12, In sto.Hng arsd ussfsg a s-arnicondijctor laser for 
a package eLc, i?^ a packag&, a part of ejected laser beam is reflected, and it becomes the st-ay iigf?l, and 
returns to a ssmfconductor laser, but the stray light which advances from the substrate 1 1 side by the growth 
detsrrerjce ;ayer 12 Is reduced Therefore, generating of a noise is controlled and the characteristics,, such as sn 
output change, are improved. Therefore, a drive stabllszed also about a semiconductor ias-sr of iOSV-povv*sr output 
is secured. 

f0053]Thus, aoGording to this ernbodiinent, form the **-;!ke seed cn/stai section 1 1a in the substrsts 1 1. and. 
Since the grovvth deterrence layer 12 which has an opening corresponding to the seed Oi-ystal section Ha is 
forced and it was made to grwj up the semiconductor layer 20 on the basis of the seed crystal ssction i Is, 
dislocaiiors density or the semioonductor fayer 20 can be redi^ced and crystaliinity can be raised. Therefore, 
der adatlon by in-spresslon of voltage does not take place easily, and a life of a semiconductor laser csn be made 
to e>rtend. A rate of rioniumsnescent .''ecoriiblnatlon resulting from penetration dislocation etc. Gsn be made small, 
and luminous efncier5ay can be raised. 

r0054jSince a w^ao standup portion is provided for a roci --i-. -iit; sroxvti^ octerre^^ce layer 12 along with ihs ;^esd 
crystal section I la and a gap was especially established in it between the grov/ch deterrence layer 12 and the 
buffer layer 21, When growing up ih& buffer tayer 21 on the basts of th© s«ed oryetal section 11a, ii>e buffer 
igysr 21 and the growth deterrence layer 12 can be prevented from oontecting, Th^efore, density of penetration 
dislocation In the semiconductor layer 20 can be made low, and fluctuation of a crystal axis can be reduced. 
[0055,l;f it consfciutos -^o dxri it rrsay have a function for which the grovvth dsterrence layer 12 reflects or 
absorbs light gerie.>-ated in the semiconductor layer 20, light can be prevented from leaking from the substrate 1 i 
side, and the stray llgtit can be prevented from advancing from the substrate 1 1 side. Therefore, generating of a 
noise can be prevented and th© characteristics, such as an output cha,nge, can be Improved. Therefore, a drive 
stabilized also about a semiconductor laser of low-power output is sscurable. 

[0056 jif a current injection region of the active layer 24 is provided corresponding to a transverse direction 
groi«<ing region, luminous efficiency can be raised more, and if a current injection .region ss provided 
corrfi^.poncir!«r to a Held i:<etvv^cen the seed crystal section 11a and the meeting cart B, luminous efficiency can 
bs raided iuitnc?. In edd;tion. if 3 current injection region is provided corresponding to inside of a field which 
more than deltaL. separatsd from the seed cr^'stal section 1 la. and more than deitalg separated from the 
meeting part B, Or a higher effect can be acquired If a current inisction region Is provided from the seed crystal 
section 1 la and the meeting part B corresponding to inside of a field distant from 0,93 micrometers or more, 
respectively. 

[D057j.As menv.;or$ec: above, although .gn e,-^ibod merv: ajs ,-io!-tioned and this -nvention was explained, this 
Invention is not limited to the above-mentioned embodiment, and is variously deformsable. For example, aithougii 
the above-mentioned embodiment explains a case v/here it has two or more band-like seed crystal sections 1 la, 
depending on a size of an element, it ,m-ay have only one eventually. The shape of a lattice or island shape may 
be sufficient as shape of a seed crystal section, 

[0058].AIthQugh !t may be m.ade to provide In other crystal faces although the seed crystal section 1 la \vas 
formed in sOOOll sides of the subst^-ate 11. and the seed crystal section 11a is also made to extend ifi the 
direction shown ;n outside I or outside 2 and W3.s forned in the above-rr^entioned ^irrfbodiment, it is made to 
extend in other directio:;s end may be made to form. 

[0059jAithough the above-mentioned embodiment explained a case where the substrate i 1 formed by maidng it 
grow up on a base for growth which consists of sapphire etc. was used, this invendon is applicable to a case 
\^-here a substrate prod-uced by other methods Is used, similarly. 

[OQSOlln addition, in the above-meritionsd embodiment after removing the mask layer 31, the buffer layer 21 was 
formed, but it may be made to form tht- buner layer 21, without removing the mas.!-; layer 31 on the seed crystal 
section Ha. Thereby, penetration dirjiocation is intercepted by the mask layer 31, and prop.3gation ot 
penetration dislocation from the se«d c>-/scal .section : Ig is prevenb-d. Therefore, the semicGndoctor layer 
20 which a crystal defect hardly exists in the buffer layer 21 except for penetration dislocation fvl^ r&sultin,£ from 
a meeting, but has the outstanding c?-ystal!inity can be obtained. Hov*'ever, slrioe a possibility of mixing into the 
bu^er layer 21 as an impurity., and dsgradmg the characteristic of a semiconductor laser also has a com-ponsnt 
of the mask layer 31 when growing up the buffer layer 21, it is preferred to choose a proper manufacturing 
method aocording to the purpose of use etc. 



[006!jA!thou?.h Use abovg-sr^sntioned sn^bodsment R^ve or.d -o^p.^s-ec a" ev?.rc>.e concreieiy about composiiion 
of a semicond-icto;" Is.^er. this invsntion is applicsbse to a SisruTsr i-niuo^vr -^s-'r \s'i;ch has other st.ajctures 
sif^ilorfy asra^n. fo^ ^'xan-spie. the n side "ontSGt Isver 41 wh^cf^ replaces w-th tne ourfer byer for exanipie, 
consists of n type GaN is fo^frseci snd it frsay b^; rriads to fcsrm the n lateral slejclrods ? 5 in the sam«5 side as the 
p lateral electrode 14 to th- substrate 1 1. as shown in w^wm '-^^^s case, n type GaN may constitute the 
s.xstrate 1 1 anc? 'r>.5v be ^^usde tcr GaH which does not add an impyritv, to const ;\.!te k. 
[0082 ]It net nec*-s,asry to hsve the n type layer 23 and the p type guide layer 25, and for e^xannpia, may 
have 3 dsterioration pr-vsntior: saye- bstwesn the active layer 24 and the d tyoe guide layer 25, Although a Hdge 
waveguide type sefTiiocnducto'' iasei" %vhicl-^ :;or;bined a o-'cHt wsveguice ivpo and a fefrsctiv-e-indeii vyoveguide^ 
type was mentioned as an example and the above-mentioned embodirrsent explained it, it is applscabb to a profit 
waveguide type semicondisctor laser and a refractive-index waveguide type sen-siconductcr laser simiiany. 
[QOSSjln addition, although It was made to grow up the semiconductor layer 20 by the r-.^OGVD inethod n Use 
above-merstionsd embodiment, again, UBE (Molecular Beam Epitaxy; molecular beam epitaxy' — it nnsy de ^r^Bo^i 
to form with othar vapor phase gros'.'th, such as Saw, hydride vapor phase irovvth, or halide vapor phase growth 
[0064]Aithough a semicondvjotor laser was n-!entioned as an example and the sbove-mentionsd embodiment 
exrsiained 't as s serplcorducter device, th>s inveriiicr is applicable to other semiconductor devices, such as a 
lisi'ri er!iit'n:s: <n;ode or s fle'd effect transistor, again, 

[0065] " , , ^ 

[Effect of the InvenUonjAs explained above, according to a semiconductor ia&er according to any one ot ciasms i 
to 5 or the semiocnduotor device according to claim 6, have the **-liks seed crystal section 11s, and. Since it- 
has a gro\\n.h deterrence layer which has an opening cerre^onding to a smd crystal section and was made to 
,sr>'ow up ,i semicopductsr layer on the basis of a seed crystal section, the disbcalicn density of a semiconductor 
layer cars be reduced and cn,'stailinity can be raised Therefore, ^% effect that the oharactenstio of an element 
can be raised is done so. 

r0066jSinc6 it was made to have a gap betwe^ a growth deterrence layer and a ssmicondueror aver -,v:v;n!aMv 
according to the semiconductor laser according to claim 2, when a semiconductor layer grov^r.. <x U^ 
.!.^*«., <:.nos layer is contacted, and a rearrangement etc. can be prevented from occurring. Therefc^e, density of 
-a- on dislocation can be made lower and the effect that fluctuation of a crystal s>?is can be reduced is 

[00u?;S!-eo A' ! - ;v -d^-^ "^ave a Itsncljon for which a growth deterrence layer rsflected or absorbs the iigl->t 
g^m^K. ; f- , 0 . -0 or iaysr according to t^e se-niccnductor laser according le wiai!^ ligni con be 
prevented f?-om leai^-ng from the substrate side, and the stray light can be prevented from advancing from the 
substrate side. Therefore, generating cff a noise cafi be prevented md the .chafaoteris^cs, such as an oy.l;put ^ 
change, oan bs Improved Therefore, the effect that the drive stabilized also about the semiconductor laser of 
low-power outDiit is sscurable is done so, 

[0053 N.no. .-'-0 ci fT'int injection region or ihe active layer was provided corresponding to the transverse 
difect.on gro-^h-z jec^e.-s according to the ,^3!75iGonductor laser according to claim 4 or S, Since ths CL^rrent 
injrio^ion rk-scn was orovLr^^i corresponding to the field between a seed cirystal section a'-d a meeting D,afl. the 
o^;-,:o!^, that i-irfsin',;;s sff clefi;r-.- aan b=s raised more is done so. 

[006DjIn addition, according to ;he manufacturing method of the semiconductor laser according to ar^y one of 
claims ? to 9, or ths maf^^^factu.nng method of the semiconductor device according to claim 10. Since it was 
made to grow .ip a semiconductor layer on the basis of a seed crystal section after fonmlng- the *%~like seed 
cryslal inaction i-i the S:ubs?tr.3ts and forming the ^roxYth deterrence layer v<-hich has an opening corresponding to 
a ^;eed crysiai ,5ec.ticn. The effect that the se.miconduotor layer which hss high cr/svallinity easily can be 
rnanufactiired, and tho .semicoi^ductor laser and semiconductor device of this invention can be manufactured 
easily is done so. 
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DESCRIPTION OF DRAV\'ir^GS 



[Bnef Description of ine DrswingsJ 

[Drawing. \}lt is a sectional vjsw showing ths compositJon of the sefni conductor laser which Is a semiconductor 
device concerriing the 1 embodiment of this invsntion. 

[Drsw-rg 2]it- is 3 f-!:n-:'=;t.;c dSsgran-i showing Ihe generatio?- state o? the senetratJors dislocation in tise t-uf^er iaya-- 
of th-? semicorductc-!- las?>" s^o^vri ;n drawing 1. 

[Drawing 3lit i^ a 5;ec!,ioniii view showing ths manufac?urK>; p-co^oo o; ihi.^ oemiccsnductor laser siio-/,'r: iis drawing 
1. 

[Drawing 4}k li^ a sectiorKsi viow showing ths nanufaotifdng process foliowing drai,virig 3, 

[D'-awing 5]it "i sectional view showing tlie manufacturing process foitovvsng fewing,4. 

[Drawing djlt a sectional view showing tlie manufactiiHng process foilowing 4ramm 5. 

[Drawing 7]^; ;s t5 sectio^^a! view showing the ntodiffcation of the semiconductor laser shown ir> drawing 1, 

[Descrption of Mot^j^ior-^] 

11 [ — hisiiiator layer 1 ■■■ A sui,^^r.■:■ite, Ha — A seed crystal sectsors, 12 A grov'.-ih djjtetr^inc?; iayer i3 14 
t — Buffer iayer, } ~~ p l^t&rai eisctrode, 15 n lateral eiect'-ode, £0 — A semiconductor layer, 21 22 L — A o 
type guide layer, 26 / — A p type dad iaysr, 27 / ~- p side contact layer, 4t / n side contact layer, B / — A 
n-ieeting part, C / ~~ An end, M^, / Penetration dislocation ] — A rt type obd layer, 23 ~~ A n type guide 

i^iV&r, 24 An ^ictSve kiyu^r, 25 



[Translation done.] 
* NOTICES * 

vPO and INFIX sre nst rsspmstble for any 
dassa^ss saussd by the liss of thss translation, 

1 This docurnsnt has Ossn tjanslatsd by computer So the translation nw not reflect the original precisely. 
2.-^*** shoves the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




{Drgw!ng...4], 




[Trarssbtion done.} 



